Let be a simple graph with vertex set and edge set . Let have at least vertices of degree at least , where and b are positive integers. A function is said to be a signed -edge cover of G if
Introduction
Structural and algorithmic aspects of covering vertices by edges have been extensively studied in graph theory. An edge cover of a graph G is a set C of edges of G such that each vertex of G is incident to at least one edge of C. Let b be a fixed positive integer. A b-edge cover of a graph G is a set C of edges of G such that each vertex of G is incident to at least b edges of C. Note that a b-edge cover of G corresponds to a spanning subgraph of G with minimum degree at least b. Edge covers of bipartite graphs were studied by König [1] and Rado [2] , and of general graphs by Gallai [3] and Norman and Rabin [4] , and b-edge covers were studied by Gallai [3] . For an excellent survey of results on edge covers and b-edge covers, see Schrijver [5] .
We consider a variant of the standard edge cover problem. Let G be a graph with vertex set and edge set . We use [6] for terminology and notation which are not defined here and consider only simple graphs without isolated vertices. For every nonempty subset of , the subgraph of G whose vertex set is the set of vertices of the edges in 
is the set of all edges incident to vertex v . For each vertex , we also define 
for at least vertices of . The signed -edge cover number of a graph G is
and .
and , then the signed -edge cover number is called the signed star domination number. The signed star domination number was introduced by Xu in [7] and denoted by n  . The signed star domination number has been studied by several authors (see for example [7, 10] 
Theorem 4 [11]
For every graph of order without isolated vertices,
Theorem 5 [12]
Let b be a positive integer. For every graph of order and minimum degree at least ,
We make use of the following result in this paper. Theorem 6 [7] Every graph G with ( ) 3 G   contains an even cycle.
Lower Bounds for SbkECN of Graphs
In this section we present some lower bounds on terms of the order, the size, the maximum degree and the degree sequence of . Our first proposition is a generalization of Theorems 3, 4 and 5.
G

Proposition 1
Let be a graph of order without isolated vertices and maximum degree . Let be a positive integer and let be the number of vertices with degree at least . Then for every positive integer
Theorem 2 Let be a graph of order , size , without isolated vertices and with degree sequence , where
. Let b be a positive integer and let be the number of vertices with degree at least . Then for every positive integer b
,
On the other hand,
By (2) and (3)
An immediate consequence of Theorem 2 is:
Corollary 3 For every r -regular graph G of size , 
Furthermore, the bound is sharp for -cycles when and .
and let be a
An Upper Bound on SbkECN
Bonato et al. 
Proof. The proof is by induction on the size m of G. By a tedious and so omitted argument, it follows that 2, ( )
. We may therefore assume that . Suppose that the theorem is true for all graphs G without isolated vertices and size less than . Let G be a graph of order , size and without isolated vertices. We will prove that 
Obviously, g is a S2kEC and so By the induct 
